This paper investigates empirically the extent of educational inequality and its impact on economic growth. Based on Barro and Lee's (2010) data, we calculate two indicators measuring inequality of education. The sample comprises 15 countries from the MENA region over the period . As a second step, we applied the Kuznets curve of education for each country of the sample. As a third step, we examine the impact of education inequality on the economic growth in MENA region by using OSL and Instrumental Variables panel regressions with country fixed-effects.
Introduction
Education plays a key role in the economic and social development processes of all countries. In fact, it helps to reduce poverty and to enhance the quality of social life. It is a basic ingredient within the strategies of improving health conditions. It also helps to decrease social, cultural and ethnic disparities among populations of the same country. From an economic perspective, the level of education and its distribution within the population plays a crucial role in the prospects of income distribution and consequently in economic growth. Indeed, an increased level of education of a person leads to increased skills held by the workforce, which makes it possible to improve labor productivity and therefore economic growth (Barro and Lee, 1993, 1997; Barro and Sala-I-Martin, 1995; Aghion and Howitt, 1998) . Although the majority, if not all, of the countries in the world have been aware of the fundamental role that education may have in economic and social development processes, many of these countries are far from achieving mass education. Does education encourage or discourage economic growth? A large body of empirical investigation has tried to response to this query during the last fifty years. As result, the literature so far has not provided a conclusive answer to the problematic. Over the past decade, many studies have accorded a huge importance to the possible role of equity in education in the development of countries and few of them have examined the impact of inequality in education on economic growth.
If education is not equally distributed among the population, a large part of the revenue will be owned by a well-educated minority, which engenders huge inequalities in the distribution of incomes which causes more poverty (Glomm and Ravikumar, 1992; Lopez et al., 1998) . However, there is no agreement on the ideal measurement of inequalities in education. In this regard, the Gini index, developed by the statistician Gini, is the far as to emphasize the absence of studies that have proved that the performance of girls' schooling is lower than that of boys. Biredsall and Londoño (1997) used the standard deviation of schooling (SDS) in order to approximate inequalities in education. The study focuses on an estimation of a classical model of economic growth in cross section. The results show that the initial level of inequalities in education (measured by SDS) has a significant negative impact on economic growth. The Inter-American Development Bank (1999), for its part, used the standard deviation of schooling to measure the educational inequality in some Latin American countries. Lopez et al. (1998) calculated the Gini index of education by using the educational level of the population. The authors have tried to explain why the impact of education on economic growth is therefore uncertain. They have then constructed an allocation model which demonstrates the importance of education distribution in economic growth. They have used panel data from 12 Asian and Latin American countries from 1970 to 1994. The attained results have shown that the distribution of education is a key role in illustrating this tenuous connection between education and economic growth. They also show that the unequal distribution of education has a negative impact on GDP per habitat for most of the sample countries. Therefore, the effect of education on economic growth is very significant when the equality distribution of education is large. It is concluded, then, that economic policy which does not intend to reduce the inequality of education distribution will reduce or adversely affect the impact of human capital on economic growth. Kalsen (1999) has used cross-sectional and panel data to examine the effect of gender inequality in education on economic growth. The results suggest that there is a direct and negative impact on economic growth and development. This considerable impact is realized through the reduction of human capital quality. On the other hand, economic growth is indirectly affected by the impact of gender inequality on investment and population growth. The outcome also indicates that gender inequality impacts negatively on the reduction strategies of fertility and infantile morality rates. Castelló and Doménech (2002) constructed the Gini index for 108 countries from 1960 to 2000, and the results show a decrease of human capital. After that, they considered a standard economic growth model. The observed results suggest a negative effect of human capital inequalities on economic growth rates. These results are quite robust to the changes in explanatory variables, the exclusion of aberrant data, and the use of instrumental variables as controls of endogeneity problems. De Gregorio and Lee (2002) provided empirical evidence for the way that education can affect the distribution of incomes for a country panel from 1960 to 1990. The findings indicated that a high level of education and its more equal distribution permit a better distribution of incomes. Checchi (2004) studied the relationship between the inequality of education and incomes. The results highlighted that when the negative correlation between the average level of education and its dispersion is taken into consideration, the relationship between the inequality of income and the average years of schooling takes a U shape. In another, more recent study, Klasen and Lamanna (2008) tried to update the comprehensive body of previous works by analyzing the impact of gender inequality in education on economic growth. The outcome suggested that gender inequality reduces the progression potentiality of a country. This negative impact is seen in the MENA region and in South Asian countries. According to them, the rate of economic growth decreases to 0.1% while the gender inequality in education increases to 0.9%.
More recently, Klasen and Lamanna (2009) , using cross-country and panel regressions for the period 1960-2000, investigate to what extent gender gaps in education (Female-male ratio of schooling & Female-male ratio of the growth in the years of schooling reduce economic growth. They find that gender gaps in education reduce economic growth through its effects on investment rates. Castelló (2010b) , by using Gini index of education and the distribution of education by quintiles, find a negative effect of income and human capital inequality on economic growth, both in the sample as a whole and in the low and middle income economies, an effect that vanishes or becomes positive in the higher-income countries.
The Measure of Inequality in Education in The MENA Region
We relied on Thomas and al. (2002) formula to measure education inequality in the MENA region in order to construct the Gini index of education. This index considers the distribution of schooling years amongst the population:
(1)
With the Egini index of education, which depends on schooling level, µ is the average years of schooling of the population, P i and P j represent the parts of the population having i and j schooling levels, Y i and Y j are the accumulation of the school years according to each level of education, and n is the number of school levels. The classification of Barro and Lee (2010) identifies seven levels of schooling.
In this paper, we have assumed that the duration of each level Yi remains constant throughout the entire period [1985] [1986] [1987] [1988] [1989] [1990] . After that, it started to fall between the years 1990 and1995. Generally speaking, these inequalities were reduced between 1970 and 2010 for both genders and in all the countries (see Amaghouss and Ibourk, 2012) .
The database of Barro and Lee (2010) has provided us with age-group data sets; these allow us to calculate the level of inequality by age groups.
In 2010, a highly increased Gini index for the 15-19 age group was noticed in Morocco (0.38) and a very low value in Qatar and Saudi Arabia (0.12), followed by Jordan (0.13) (see Figure 2 ) . The most unequal age group was the 75 years and over group. This simply concerns old people who could not benefit from schooling in the sense that when they were young the majority of the MENA regions were European colonies. Figure 2 shows the evolution of inequality in education for two age group (75 and over, and 15-19 age group). It shows that inequality in education have remained high for older (the upper line is almost horizontal). The same trend is also observed in Algeria. For countries such as Turkey and Syria, inequality decreased significantly for older people. This demonstrates the divergence of political education systems. In both countries, mass schooling was accompanied with a literacy process. Morocco has long neglected adult literacy. Recently, efforts have been made but they remain insufficient given the magnitude of this phenomenon. 
Macro-economic Foundations of Inequality in Education: Kuznets Curve of Education Approach

Foundations of the Kuznets Curve
The implementation of the Kuznets hypothesis in the area of education requires a process of mass schooling in order to achieve a reduction of inequality in access to schooling. This section investigates how the MENA region countries are positioned in relation to this hypothesis.
It is therefore of high interest to test the shape of the Kuznets curve of this region and subsequently establish a sufficiently informative estimation of the turning point. We extend these tests by taking into consideration two groups of countries: high-income and middle-income countries. This choice is more appropriate as the MENA region countries do not constitute a completely homogenous group.
Afterwards, we will carry out an empirical test on the relationship form that links the level of education inequalities and the average years of schooling. The specification of the Kuznets curve in the education field for a panel of countries is given by:
Where i represents the countries and t indicates the date. In order to study the shape of the Kuznets curve in the field of education in the long term, we have constructed five-year data which last from 1970 to 2010. ei refers to the measure of inequality in the education field. The derivation of the turning point from the equation (2) is detailed in Amaghouss and Ibourk (2012) . We have chosen two measures: the standard deviation of school enrollments (De Gregorio and Lee, 2002; Lim and Tang, 2008; Morrison and Murtin, 2010) and the Gini index (GI) as calculated above.
The standard deviation of the distribution of schooling (SDS) is given by the following formula. Source: Authors' realization based our calculations and database of Barro and Lee (2010) 
The Gini Index as a Measurement of Inequality
When we use the Gini index as a measurement of inequality, the relationship between the Gini index and the average years of schooling is linear with a negative slope (Figures 6 and 7) . The invalidity of the Kuznets curve in the education domain when the inequalities are measured by the Gini index is confirmed in each group of countries. (2012) has empirically estimated the shape of the Kuznets curve in MENA region. The finding confirms those of graphical analysis. The results have also estimated the turning point. Its equal to 6.11 years for all the countries (the whole sample), which is equivalent to that argued in the empirical works. This value corresponds to 5.94 years in high-income countries, which is slightly below that observed in middle-income countries (6.28). Indeed, high-income countries are provided with substantial financial sources which permit them to invest more in education. They have managed to start a significant reduction of education dispersion for low levels of schooling year. To better analyze the extent of inequalities in education in the MENA region, we study its impact on economic growth. The following section examines this question.
Inequality in Education and Economic Growth
The Model and Data
The purpose of this section is to evaluate the impact of education inequality on the economic growth of the MENA region countries.
We use the Gini index of education which we have calculated as a measure of human capital inequality.
To do this, we estimate the following panel regression model with fixed-effects : The y it , sk it and popit data sets were taken from Penn World Table 6 .3. The average years of schooling data were obtained from Barro and Lee (2010) . The data about the inequalities of education are from our calculations. All the data are calculated in five-year averages from 1970 to 2010. The study has been applied to 15 countries, nine of which are middle-income countries and six are high-income countries.
To better understand the impact of inequality of education upon economic growth, consideration is also given to 
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The tests of Fisher confirm the existence of fixed effects for all the regressions that we have carried out (the values of the F-test are not carried forward).
The Empirical Results
The regressions (1), (2) and (3) concern the estimation of the model (1) for the whole sample under study by using three measures of inequality in education: the Gini index of men, women, and the total Gini index. The findings indicate that the effect of the physical capital stock is negative and significant irrespective of the chosen measure of inequality in education. This is due to the fact that the stock of physical capital over all the MENA region countries is lower than the long-run equilibrium.
The population effect has a negative sign which is not significant when we take into consideration the total Gini index. This is explained by the fact that in the MENA region, the population growth doesn't encourage economic prosperity in the sense that the additional population cannot find productive employment and therefore joins the millions of the already unemployed population. Indeed, the MENA region has one of the highest unemployment rates in the world (Salehi-Isfahani, 2010).
The education attainment level of the population and the distribution of education affect negatively and significantly the economic growth in regressions (1) and (3). These results reinforce the findings of Pritchett (2001) and Makdissi and al. (2006) , to whom education in the MENA region does not contribute to the economic growth.
We have also tested equation (4) in high-income and middle-income countries to identify the disparities between the two sub-groups. For high-income countries, the results suggest that it is only the Gini index of men that has a negative and significant impact on economic growth. This result can be explained by the fact that the Gini index of women is much lower than that of men in some of the high-income countries. For its part, the educational level of the population has not changed sign and remained significant, while the impact of the stock of physical capital is no longer significant.
For the middle-income countries, the negative impact of educational inequality is significant when we take into consideration the total Gini index. Indeed, the distribution of education is highly unequal among women in middle-income countries. For instance, the level of inequality in education for women in Morocco in 2010 was 0.64 while it was only 0.32 for men. In addition, in these countries, the level of accumulation of physical capital does not help to generate economic growth. But when it comes to the population level, this impact is therefore negative and significant (Table 1) . By construction, the estimation of equation (4) has provided biased estimators in the measure where the investment rates in physical capital (explanatory variables) are dependent on the level of GDP per habitat (variable to be explained). We have furthermore used various panel data techniques, including instrumental variable ones, in order to control the problem of collinearity. We have also used the lagged value of investment rates in physical capital and the logarithm of the population as an instrument for investment rates in physical capital (Földvári and Van Leeuwen, 2011) ; and to ensure the correct choice of instruments, we have proceeded to the Sargent test. Anderson Canonical tests aim to judge quality of the instruments used in the models, both reported in the last columns of Table 2 give two important information about the regression. They determine the conditions for identification of the modèls and the validity of the exogenous variables not included in the second stage regression ("Excluded instruments"). The results of the estimations are reproduced in Table 2 .
For the entire sample of countries, the achieved outcome of the double least squares method using panel data confirms the results obtained by the OLS method for the variables measuring the educational inequalities. However, the negative impact of education level is insignificant only in the presence of the Gini index of men. The findings confirm and amplify the scale of the negative coefficient associated with the stock of physical capital.
For the high-income countries, the statistical significance and the sign which have associated wih the coefficients measuring the educational inequalities, the education level of the population and the investment rates in the stock of physical capital are altogether not altered. Meanwhile, the positive coefficient associated with the population is the only one which has lost its statistical significance.
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International Journal of Economics and Finance Vol. 5, No. 2; 2013 For the middle-income countries, the negative impact of the physical capital stock coefficient becomes insignificant. At the same time, the coefficient associated with the population also becomes insignificant in the presence of the Gini index of men and women. After the correction of biases related to the presence of collinearity among some variables, the coefficient associated with the Gini index of women loses its statistical significance.
The results appear to suggest that the negative impacts of the Gini index of men on high-income countries and the negative impacts of the total Gini index on all the countries, including the middle-income ones, are robust in changing the estimation method, thereby confirming the heterogeneous performances of the countries of the MENA region as to the impact of educational inequality on economic growth. Thus, the weakly egalitarian distribution of education characterizing most MENA economies has certainly been an obstacle to the development process in the region.
Several causes explain the negative impact of inequality in education on economic growth. Lagerlöf (1999) confirm that inequality in education affect growth through fertility. The economic growth is indirectly affected through the impact of inequality in education on investment and population growth (King and Mason, 2001 ). The educational inequalities simultaneously affect growth and income inequality (Dallar and Datti, 1999; Rehme, 2007) . More recently, Castelló (2010a) confirm that this negative impact is reinforced in the countries where individuals find it difficult to access credit. Unfortunately, the lack of data in MENA region does not allow us to explore the extent of the transmission channel.
Conclusion and Implications
The aim of this paper is to measure the extent of inequality in education in the MENA region and its impact on economic growth using the Gini index of education according to the criteria of gender, age and income levels. The results achieved have indicated that educational inequalities explicitly decreased for all the countries, for both men and women and for all age groups. The findings also show that the distribution of education was more www.ccsenet.org/ijef
International Journal of Economics and Finance Vol. 5, No. 2; 2013 unequal in middle-income countries than in high-income countries in 2010 while they had almost the same level in 1970. This result is confirmed by the shape of the Kuznets curve. The high-income countries have already entered the second phase of reducing inequality while middle-income countries are still in the first phase of rising inequality.
Secondly, we have estimated the impact of educational inequality on economic growth in the MENA region. It is shown that the Gini index of men affects negatively and significantly the progression of high-income countries. Moreover, the total Gini index has the same impact on the economic growth of the whole MENA region, including the high-income countries.
These results have strong implications in terms of economic policy. For high-income countries, future efforts should be emphasized on the reduction of inequalities in men's education, whereas in middle-income countries, the educational policies should offer programs aimed at reducing the total inequality, with a particular focus on decreasing that of women.
To conclude, it is important to mention some limitations of this research. Firstly, the results show associations but cannot prove causality. Additional analyzes using micro-data will be able to demonstrate the importance of links explored here. Secondly, MENA region is mainly divided in three group: High-income countries, Middle-income countries and low-income countries (low-income countries are excluded due to lack of data). This analysis considered the first two groups to explore the patterns of educational inequalities. It is possible that this simplification might mask the existence of more localized educational growth trajectories. A general comprehension of geographic patterns can be required. It might be interesting to realize further studies regarding spatial inequalities and regional development especially for a country like Morocco. This point will be discussed in a future work.
